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1. A causal system, i.e. h ( n ) — 0 for n < 0. has impulse response h(n) — 
(—0.5)" (obviously n is an integer from the interval (-do, oc)). 

(a) W hat is the frequency response of the system? 

(b) II the input to the system is 2.0cos(0.257rn + 7 r/ 4 ), what is the 
output? 
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methods, find the magnitude response of a system with 


one zero at 2 = lie and one pole at 2 = 0.85e J(1 for frequencies 
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0, 0.15, 7r/2, tt - 0.1 and t: radians per sample. Assume h, 
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3. A two-pole band-pass filter has a gain ol 1 at its center frequency. Its 
center frequency is 5 tt/ 8 radians/sample and it has a bandwidth of 0.07 

radians/sample. 

(aj Find the approximate magnitude response of the band-pass filter 
at frequency 0 radians/sample. 

(b) Draw a signal flow graph showing how the filter will be built. 
Annotate the graph making sure the coefficients are legible. 
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™ aom sequence is generated using two coins, a 
A sample is given a value of 2 if both coins show 1 
both coins show L taiF and a value of 0 if one coin ou 

other coin shows ‘tail'. Only one coin is tossed on new sample. 

e penny is tossed just before deciding even numbered samples and 
the dime is tossed just before deciding odd numbered samples. 
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of-2 i 
’ and the 
new sample. 




That is to sav, 
. which is often 


(a) What is the DC component of the_ ( 

what is the mean or average value of the 
denoted /r or x(n)7 

(b) What is the average power per sample, i.e. average power of the 
sequence or mean square value, which is often denoted x*Jnj? 
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5. An XCO is used for a local oscillator in a frequency up-converter. The 

% CO runs at a nominal frequency of 44 MHz and must be within 1 Hz 
of 44 MHz. The oscillator must have a SNR greater than 60 dB. The 
sampling frequency is 200 Msamples/second. Find the length of the 
phase accumulator and the size of the ROM, i.e. find Av, N A and N D . 
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6 . 


Find the Fourier series coefficients, Ck, for the periodic sequence given 
below. The period of the sequence is A, where A is odd. 



7. Find the Discrete Time Fourier Transform (DTFT) of the aperiodic 
sequence given below. 
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8 . 


A sequence. x ( n ). is generated as follows: A value of +1 or -1 is assigned 
wdh probability 0.5 to samples ... z(-5). *(0), x(5),.... The samples 
between these are filled with the value of the lower sample 
' '' = x(3) = x(2) = z(l) = x(0). 

(a) Find the autocorrelation function for the sequence x(n). 

■ ' ^hc power spectrum of the sequence x(n). 
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9. An NCO has an 



w 



words by 8 bits per word. What is the 


12 bits and a ROM that 


is i 




the output frequency is 1616/4096 cycles per sample? 


of the output sinusoid if 
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